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(54)Titie: NOVEL INTERMEDIATES AND PROCESSES FOR THE PREPARATION OF OPTICALLY ACTIVE OCTANOIC 
ACID DERIVATIVES 

(54)«M©«» «fa*i'Paft{b-&«ji3j:a«3t^gtt;f>:^ ^ ^K^Sflccosat^ffi 

(57) Abstract 

Novel intOTnediates, Le., N-(2S-(2-propenyl>octaiioyl)-(lSH-)-2. 10-camphoisultam, N-(2S.(2-propynyl)octanoylHlSH.V2 10- 
caII^)horeuItam and N-(2R-(2->propyi)octanoyl)-(lS)-(-)-2. lO-camphor-sultam; processes for the preparation of the mtennediates-' and 
processes for the preparation of optically active 2S.(2«i)iopcnyl)octanoic acid. 2S-(2-pn)pynyl)octanoic acid and 2R-piopyloctanoic add by 
using the same. OpUcally active 2R-propyloclanoic acid equivalent or superior to that piepaied by the process of the prior art in optical 
purity can be ejfficiently prepared in shorter reaction steps. 
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(57)^^ 

mMu^!mit'^m'v$>^'N- (2s- (2-yo^-;i/) 

- (IS) - (-) -2, 10-t!>yr-X}U^A. N- (2S- (2- 
•fu}d^)V) - (IS) - (-) -2, io-:^>:7t-x 

;|/^A:fecfctXN- (2R- (2-:/pe;U) ::f^i5'y-1';V) - (IS) - (-) 

-2. 1 o-:«7>:77-xjUi$^A,>ne»©sijg:;^^:fej;rx-?-®4'P5^*<&ffi 
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mmm 

$e»ic^u<-sA«, :^mm\mmy3i^rmit^^-c$>^N- (2s- (2 

-yD^-;0 - (IS) - (-) -2. io-t!>yT- 

7^)V^h.. N- (2 S- (2-yDkr-;W) rt^rJ'y-l';!^) - (1 S) - (-) 
10 -2. 1 0 -;^J>:7T-x;W^A*5ckOfN- (2R- (.2--fu\±)V) -tC 
^J-iM - (IS) - (-) -2. 1 0-*>7T-:^Jl/i5^A, ^(DSSi® 

:3^^MtKtc:"?-<z)Et»raflt'fk-&«!>Sffl 2 s - ( 2 - 

•^O^ym. 2 5- (2-:/Otf— ;i/) :f ^^>K^.tD^2R-yDt^;^;t 
15 

20 3fit«l«<Z>iS&!S* fc«^B&»li: LT#M¥ 7-316092 COHlfilW 7 

(3 3) J::IBfc$nT^i5. 

25 ^TJiis #pa¥8-2 9 110 e^ictt, %^'miy^y^m\^^^^ 
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JUXX5^;U*^e>6^|SgT. ±^^iam5.9%) . ^^mm (90.0 %e.e.) ifc 

iiimmm^m^^^:^m^mionx\,^^, mxit. #i8¥8-2 9 5 6 4 8# 

fflV^Siii5Vi3te^M^ (96.0%e.e.) T3t^S<4;&:^)-«0(T;W:^!7>'B6*=^5C 

iftlcW3?£©J^«, ytm&\k:fs. (IS) - (-) -2, 10 
-;«7>7T-x;PiS'A*fflViSc:tJCckO, '^'Wft:^* -5 N- (2S 

- (2-':fu^-)l) :t^^y^)\.) - (IS) - (-) -2. 10-;i!j> 
:7T-XJUi$^A, N- (2S- (2-7'Ptf-;i/) rt^iS^y-fJU) - (IS) 

- (-) -2. 1 o-:^j>:7 7-;^;p^A:fe<j:iXN- (2r- (2-:/Dhr 
;p) ^iJ^^y-f;!.) - (is) - (-) -2. 1 o-;*>7T-x;i.iS^A^ 

- (2-:fu^-)V) ^^^>m. 2S - (2-7'Dtf-;U) 
J;:U2R--:fa}d)U:t^^>m^^l^^yt^m& (95~99%e.e.) T^Sdt 

[1] N- (2S- (2-yo/>^-;|/) :r^^y<;i/) - (is) - (-) 
-2, 1 0-:^>7 7-;^;Pi$^A. N- (2S- {2-'fu\t-)V) 



W0"99/58513 



PCT/JP99/tt2427 



/^)V) - (IS) - (-) -2. io-ti>yr-:^)i^J^. S^tttN- 
(2R- (2-yDtr;0 :t^^y^)V) - (is) - (-) -2, 10- 

[2] mmnzs&m<DN- (2s- (2-':fa^-)i) rt^^^y-oi) - 

5 (IS) - (-) -2. 10-t!>yT-7.}l^Ao 

[3] gfr]SUClB«<DN- (2S- (2-:/Dtr-;l/) :f^7^/-r;|.) - 

(IS) - (-) -2, 1 o-*>:7t-x;p^a. 

[4] mmHZW,m(DN- (2R- (2-7'nH;i/) :t^^/-r;U) - (1 

s) - (-) -2. 1 o-ij>y7'-:^JV^M,, 
10 [5] N-:ti':$'y-f;i'- (IS) - (-) -2, 1 o-*>7t-;^;u 

(2s- (2-yo^-;w) :t^a'y-r;w - (is) - (-) -2. 10 

[6] N-^i^^y<;i'- (is) - (-) -2, 1 o-:^tj>7T-x;i/ 

- (2S- i2-Zfn\d-)V) :t^^y-()V) - (IS) - (-) -2, 1 

0 -ij >y 7-7^)V^M^omM:^^o 

[7] m^2izum<0N- (2S- (2-:/n^-;i/) :ti!7iS^y-r;w) - 
(IS) - (-) -2. 1 0 -ti>y7-x)Ui$^A^m7tT^:it^<i^mt 

20 T^M314|5«©N- (2R- (2-yDhr;U) :t^^y^JV) - (IS) 

- (-) -2. 1 o-*>7 7-;^;Pi5'A©Sjg;&ffi. 

[8] ia3®3»cBB«oN- (2S- (2-:/ntrn;w r^i^^j'y-r;^ - 
(IS) - (-) -2. 1 o-;^7>7 7-;^;w^A^M7n-rs;:<i:5#li<i: 
rsH93S4»c;famoN- (2R- (2-::/'Dt!;p) :t^^y-f;i/) - (is) 
25 - (-) -2, 1 o-*>7 7-:^Ji/^A<oiijg:^^. 

[9] Hu3S2{cie«©N- (2s- (2-yp^-;i/) - 
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(IS) - (-) -2. io-ti>y7'-7.)v^j^^m7i(^^M'r^ct^w 
[10] mm9\zBm(o-^mxnihtLrc9t^^u2s- 

[11] t9]®3lC|Bife©N- (2S- i2-':fU}d=-)V) :t^^y^)V) 

- (IS) - (-) -2. 1 o-ti>y7-:^)V^A^ixi7i(^^M-r^^tt: 
#|gtt-r^7t^tt?^c2 s- (2-::/'at!-;W :t^37>'m®^it:^^. 
[12] 1 1 iClBf^O^^^lCi D#^nfe3te#flH4J^ 2 S - ( 2 - 

10 Dtf-^U) ^^^>'afe*a7C-r5;ii:^#IS^:-r5^^tt3^j:2R-:;^Dt! 

[13] wiy^4\zmiiSi(DN- (2R- (2-:/Ptr;i/) :t^i5^7'r;w) - 
(IS) - (-) -2. 1 o-*>7 7-x;p^A&iiP7K^J'«¥'rsc:t^j|* 

15 

:^mm\z^n\t. yt^m^u 2 r - tt'o >m^mi^^^mmm (95 

~99%e.c.) A^-ojUWb^JRs^ (:ri7i$'/-r;i-^a^-f H*ie)4SPgT. 

ik-^fiKlR^ 42.5~72.1 %) -e^-S :i i 7!>^*T# 5 o 

n^x\z±<^^nx\f^f3iV>mMUKi^xi^^. 
:^mm(DmM^mi^x$>^it^mtm^mzmnT^^ ^ <dx\ n^^r^ 
z.ii\z<kr). ^mm^fsmz\^±^'&^z.t^^x^^o mxa. n- (2 
25 s- (2->^ptfri;V') - (IS) - (-) -2. 10-:^ 
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96.8% mw^ci'Th^^y^) tim?>n^A^. :i<D^<D^ni^^-r^^L 

1) (IS) - (-) -2, 1 0-;<7>7 7-X;W^At:ri?i$'>g|^fctt 
10 2) n^nrzN-:t^^ J^JV- (is) - (-) -2. 10-5!j>:77- 
3) #e>n;fcN- (2S- (2-yD^-;i/) :t^'$'y'iJl^) - (IS) - 

(-) -2. I o-:tj>yr-7.)V^At:M7K6m-r^j:m. 

(B) * >7 ^ >m^rcu^<DmmwoRm-*':^u/^^ 

1) (IS) - (-) -2. I 0-:^>y7-X)Ui$^At:t^^>m^rz}t 

20 2) i§enjtN-:t-i?3'y-r;w- (is) - (-) -2, lo-;*?^:?^— 

3) n^ntzN- (2S- (2-:/Dt!-;i/) :t^^y^)V) - (is) - 
(-) -2. 1 o-ti>yT—y.)ii$'A^ta7i(.^-r^xm. 

4) ^f»nfc3fe^<4}^2 S- (2-yalf-;i.) :4-^i5'>mSril7C-rSX 
25 eiCcfcO, 2R-yPtf;i/^^:$'>m*#^. 
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1) (IS) - (-) -2. I 0-:^>yT'-X)l^^Aii:t^^>m^rzit 

2) n^ntz^—t^^ .f-()V- (IS) - (-) -2. iQ-tiyyr- 

3) n^ntzU- (2S- (2-:/D^-;P) /<;!.) - (is) - 
(-) -2, \0-ti>yr-7.}V^J^^m.7t'r^rM. 

4) fl^nfeN- (2R- (2-yntf;P) :t^'iS'/'f ;p) - (IS) - (-) 
10 ;W:t^5'>B6^#S. 

1) (IS) - (-) -2, 1 0-*>7 7-X;|/i$'At:t5'^>g6*^tt 
15 2) n^tlftN—ti7^/'i)V- (IS) - (-) -2, 10-i3>yr'- 

3) ^^n:/S:N- (2S- (2-yot!-;i/) ^ti^iS^y-TiP) - (IS) - 
(-) -2. 1 0-*>7 7-X;i/^A?£Jl7Ct--5XS, 

4) #e.nfcN- (2R- (2-yptr;i/) :t^^y-()i) - (i s) - (-) 
20 -2. 1 0-;^7>7T-x;u^A?£in7K4)^-rsxS{c:,fc0. 2R-yDtf 
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(IS) - (-) -2. 1 0-ij>yr-X}Ui$^Aii:t^i^>m^r:iit^ 
(Dmmi^^Kft^'^'^^:^mirX^jk^-V$>^ (Tetrahedron. 4a, 2453 (1992)#M) . 

?^T. (IS) - (-) -2, 1 0-;^>:7T-X;i/i5'At^tgf4Wfi|^ 
i^uuTt^ji^A, ll'fb^^V'>, i/X5^;px— 7^;k 7^h^tFa:7^>, 
H» S^^5^;UX;WstN^>' H> h;Wx>^) ^t^, 0-4 0*0 

TMis^-a-s c t tcct Off ;&:tons. 

15 ciOMliSJi. (T;i/rf>, g^fl) ^HMT. ilTK^frTfr/j: 

(IS) - (-) -2. 10-:fy>yT'-7.)V^At 

S^yitTJi^tlV^m OOitO^OA. a^^t^h^J^A. BOitti^)^!:. 
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-::/'Dtf-;W) :t^^>Wts N- (2S- (2-yo^-;W rt^'^'/^;!/) 
5 -(lS)-(-)-2, 1 0-;«j>:7T-X;V':$'A^;t«N- (2S- (2 

-:/ot!-;i.) ^ti^iS^y^;!.) - (is) - (-) -2, io-*>7t- 

10 x^;i/x— fc'7a:x;wx— 7^;k ^5";WT;W3-;w, :n=f^)iT)in— 
;k ■<y:/pt!;i/T;i^3-;k ^>-t?>. h;ux>. =¥i^u>. T±h>. 

^(om^mmm) Mmnmm.r, mm [/t7>?e^A*-3j?>, 

x:7xf» ai^ry^m] ^fflv^x, o~6 o'CTffi^t>n'5. 

N- (2S- (2-yp^x;W) :ti^iS^y^;i/) - (IS) - (-) -2. 

1 o-*>:7 5'-x;P:$'A, N- (2 3- (2-yptrx;i/) :ti>i5'y<;i') 

20 - (IS) - (-) -2, 1 0-;^>:7 7-X;i^i5^A*7^:fiN- (2R- (2 
-yPlf;W :t^iS^y^;U) - (IS) - (-) -2. 10-;^J>77-X 

( i ) 7tfim<t7)l'tl ^J^m^mi^^:^mit.^J^^T'$, O (Tetrahedron, 42, 1969 
(1987)i3a;iytHelv.Cliiiii. Acta., 22, 1337 (1989)#S8) . m?Lit. *t«iWr-5 

25 mm (5"h^tKP7^>, z^^^-^>^rzit^n^(07i(it<om^mmm) 
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20 $^{C, m^mm.'r^$>^^^^U (IS) 

- (-) -2. 10-tl>y7-7.)V^J^(Di^t>^\Z (IR) - (+) -2. 

1 0-:&>7 7-x;i/^A&ffitimi» :)fe^«ft?^2R- (2-:/P^-;w 

:t^i$'>^, 2R- (2-yne-;i.) ;fi?iS'>^^fett2 S-yDe;^;^- 
25 2|s:5ilWTffllie.n5N- (2S- (.2--fU^-)V)^^^J^)V) - (1 
S) - (-) -2, 1 0-;^j>7T— N- (2S- (2-:/Ptr 
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-t^^/^M - (IS) - (-) -2, io-:^>yr-X)V^A 

:^^ZJ^N- (2R- (2-yDe;P) - (is) - (-) - 

5 *^?«©4'ft1#:-C*'5 2S- (2-:/D^-;i.) 7^^^>m(D^iL 

5. ^4^^^ Oiem. Phaim. BulL, 24, 538 (1976)t3:*5(^>Tii^-e* D , 2 S - ( 2 - 
a t!— ^W) ^ >I6© 7ir 5 m'i. Tetrahedion Lett., 25, 5323 (1984)tC*5ViT 

^»T*0, (IS) - (-) -2. io-:^>yr-X)V^j^\t. cas-No. 

94594-90-8 T^^aiTa^O. N J )l- (IS) - (-) -2, 10 
10 -tl>yr —X;!/^ Att, Tetrahednm. 48, 2453 (1992)lC::feViT^^T?* D , 
$^>Jc:, 2 S- (2-yDfcf;i;|/) :*-i7j5'>BI«, #ll¥8-2 9 110 6 



N-:r5'^y-r;i'- (is) - (-) -2, 1 0-;^>7 7-X;Pi$'AC!) 
20 SSii 



(1 S) - (-) -2. 1 0-:^3>7r-x;i/^A (i5.og) «)T-h^t K 



IIM0!I1 




o o 
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uv^y (100 ml) mmzV^y:sL^)\,y^y (14.6 mi) t>?;<^;PT^y tr 
U v> (0.85g) SrlniAfc. CKD^MtCO'CT, :ti5^iS'y-r;i/^n^-f H (12.5 
g) ©5"h7tHo:7 7> (20 ml) ^Igg^SITbfc. SiS^g^ifeS CCT 1 
I^W^i^Lfc. (14ml) <&j[in^, ^g'&tJ^riiifilD/to ^St^ 

5 g^^x5^;i.-e^L, 2 Nifi^TK^^. tK. rn^mc)- h U "^AtK^^S^ (x2) . 
lN7KK<fc:M^U^7A7K^^ (x2) . tK. immc3-V^}^ KimWi^WC^k 

w^c^m (24.0 gv aiR^ioo%) $#^co 

TLC : R f 0.33 mmx.'J-)\^ : ^:3f-t)-y= 3:17) ; 
10 NMR (CDQa) : 6 3.86 (IH. t. J=6.3Hz). 3.49 (IH, d, J=13.2Hz), 3.43 (IH. d. 
J=13.2Hz), 2.72 (2H, dt. J=7.9, 2.6Hz). 2.09 (2H, m), 1.88 (3H, m), 1.67 (2H, m), 
1.31 (lOH, m), 1.14 (3H. s), 0.96 (3H, s), 0.86 (3H. t, J=6.8Hz) : 

I R (Uquid film) : V 2957, 2930, 2857, 1698, 1458, 1414. 1375, 1331, 1271, 
1237, 1217, 1165, 1134, 1109, 1065, 1040 cm- ^ . 

15 

mmm2 

N- (2S- iZ-yu^-JV) - (IS) - (-) -2. 

1 0-:fy>yT'-7.}V^A(D9m 




i^-Y Vyp IfJVTS. y (20.0 mO ©5^ h ^ k H n :? ^ >(40 ml) mWXZ. 0 X, 
T\ 1.6 M(^)n-:/5^;i.iJ5^":7A^^1f>^^ (94 ml) ^fSTL^c. M^m 

^mwLm-cso^muwvfco ^(Dmm^m^mi-^mmL^it'^^ (52.2 
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g) (Z)xh^hKn:7^> (80ml) ^?attc:- 7 2*CT«0o< OJjgTLTto M 

ml) tS'^itV^^A (3.7g) (Z)xh^t Hp:7^> (15 ml) ^>?^5=^;K 
>yV^)i^:t> (23 ml) ©ii'&?§?R<£^rf bfc. $ - 7 8 "Clf 1 

tii^^2Nm.m7iimm. * (x2) . fiaW]KK7K^:^hU'>A7K^^gt. i&ifam 

tc.mt^^^y 2 iHlffj^a L , TIBCD tUtffiS S^JKb-^*^ (37.4 

10 g> (lS)-(-)-2. 1 0-;^>:7 7-X;U^A*^e»2®PgTiK^71.7%) 

TLC : R f 0.45 (^^1J-> : i^^X5^;i^= 17:3) ; 

NMR (CDQa) : 6 5.80 (IH, ddt, J=15.6, 9.8, 7.2Hz), 5.05 (IH, ddt, J=15.6, 
2.2HZX 4.98 (IH, dd, J=9.8, 2.2Hz), 3.90 (2H. t, J=6.3Hz), 3.51 (IH, d, J=13.9Hz), 
15 3.42 (IH, d, J=13.9Hz), 3.12 (IH, m), 2.36 (2H, t. J=7.0Hz), 2.03 (2H, d, J=6.4Hz), 
1.88 (2H, m), 1.74 (IH, m), 1.26 (lOH, m), 1.16 (3H, s), 0.96 (3H, s), 0.86 (3H, t, J = 
6.4 Hz) ; 

I R (KBr) : V 3075, 2994, 2857, 1682, 1640, 1471, 1445, 1418, 1401, 1327, 
1291, 1273, 1252, 1238, 1217, 1167, 1136, 1117, 1069, 1042, 992, 947, 909 cm" ' ; 
20 m.p. : 9 4~9 St: ; 

2s- {2-':fu^-}v) :t^i^>m(omm 
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COOH 



MmM2'vnmhrzit'^<^ (io.og) (D>>:^h^zyj:^> domi) mm\z. 

-1 0'CT2-^5^;i/-2-:/x> (8.3 ml) i 30 %jaSI<k*^7K (5.4 ml) 

5 =-^Aimm (34ml) $?rFbfc, jRjt&^i^j^^- 1 ox:'^2mmm^vti. 

•^bstk^jk, * (x2) , m^mt'th^i^Ki^mm.'vm^^nx.. mi^mm 
^m'r?>mmit^m (5.72 g) ^^fc, 

TLC : R f 0.46 (^^•!J-> : mm:L^)V=7 : 3) ; 
N M R (CDQa ) : 5 5.78 (IH, ddt. J=17.0, 10.1, 6.9H2), 5.10 (IH, dd, J=17.0, 
15 1.9Hz), 5.05 (IH, dd, J=10.1, 1.9Hz), 2.44 (2H, m), 2.30 (IH, mX 1.64 (IH, m), 1.55 
(IH, m), 130 (8H, brsX 0.90 (3H, t, J=6.8Hz) : 

I R (neat) : v 2930, 2859, 1709, 1644, 1460, 1420, 1289, 1250, 1210, 992, 916 



cm 



-1 



3t^MS : 99 % e. e. iiSX^U'^h^'yy ^) , 



20 



2 R - y □ tr ^ yukomt 
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mmms (a) xmmLtiit^m ciesmg) <D^^y-}], (1.2 mi) tm^ 

X5^;i. (1.2 ml) (^m^mmiZ10%/'^^z^ry2^^^ (17 ^g) ^^iM^fz. J^f^ 

m^m^TKm^m^T. mw^immimLrzo Kf^^m^f^^-ii^^ h (m 

^mr^mmit^m (109 mg, nmm2xm^Lrcit'^m'^ib2m^ri^m 
74%) sfife, 

TLC : R f 0.46 (^^D-> : g^^X5";i/= 7 : 3) ; 

NMR (CDCI3) : 6 2.38 (lH,m), 135 (2H,m), 1.53-1.20 (12H,m), 0.94 (3H, 
10 t, J=6.8H2), 0.90 (3H, t, J=6.8Hz) ; 

I R (neat) : v 2959, 2932, 1707, 1470, 1420, 1379, 1289, 1215, 943 cm" ^ : 
5ie#M^ ; 95.2%e.e. U-^ h ^) . 



15 N- (2R- (2-yDt!;W :t^^y^)l) - (1 S) - (-) -2, 

1 o-:tJ>yr-xjv^A 



10%/'^'^i^^Amm (500 mg, 60.7%^) izmt&mZXmj^Lft^t'^^ 
(2.0g) OB^KX^JP (7 ml) ti^;^h^SyJ:i$^> (7 ml) ig^^^^llP;^ 
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^mT^^mit^m (2.01 g, iK^ioo%) ^mi^tvxntco 

TLC : R f 0.37 ('\^1j-> : B^^X5^;i.= 9 : 1) ; 
N M R (CDCI3) : d 3.90 (IH, t. J=6.3HzX 331 (IH, d, J=13.2Hz), 3.43 (IH, d. 
J=13.2Hz), 3.01, (IH, m), 2.07 (2H, m), 1.88 (3H, m), 1.77-1.19 (16H. m), 1.16 (3H, 
5 s), 0.97 (3H, s), 0.89 (3H, t, J=6.8Hz), 0.83 (3H, t, J=6.8Hz) ; 

1 R (KBr) : v 2959, 2861, 1684, 1468, 1458, 1416, 1401, 1375, 1327, 1281, 
1278, 1250, 1237, 1165, 1136, 1113, 1062, 1040 cm- ^ 

10 m&m 6 

2 R - y D }d)\/iir^ ^ >m(Dm& 



Aa%imit'rv^':r^}VT>^-^j^i^mm (1.4 mi) \zi^^h^-^ji^> 

(2ml) <hN;i/X> (2ml) ^^X. SSSLfc. il<3Digf^<£4IeIig|OjIL, M 
(400mg) Oxh9tHP77> (2ml) ^WiZ- 2 OX:i; 3Q %mkitiiim 

tK (0.21 mi) t.m^i^rcm.^a^mit'T v =7-/^)V7>'E:=.^h,<D^ h ^ t h* 
uy=7> (2ml) mm^mrvTcLo Ki^u^m^-2Qx:-ii5Q^mm^vrc. 
Kmu^miz isi^mmt)- h u ^j>.imwL ha mi) ^uo^, ^M*T#ia 

<fe^7K (x2) » fis«iJS{b:^h'j':7A7K^MTii^ifei^L, m^mm-rv^)^ 




COOH 
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19:1) iz^-DTmrni-. rma^mi^m^mr^mm^t'^m (ns mg. 

TLC : R fo.46 : W^mx.^)U=7 : 3) : 

NMR (CDCI3) : d 2.38 (IH. m.), 1.55 (2H, m). 1.53-1.20 (12H, m), 0.94 (3H, 
5 t, J=6.8Hz), 0.90 (3H, t, J=6.8Hz) ; 

IR (neat) : v 2959, 2932, 1707, 1470, 1420, 1379, 1289, 1215, 943 can" ' ; 



10 N- (2S- (2-ypt!-;i/) 'ti;^^^)^) - (IS) - (-) -2, 
1 0-'h>y7—7.)V^K(omM 




i^-^vyu\f.)VT^> (6.7111I) (D5^h5hHa:7^> (13ml) mmzox: 

1.6 u(on-y^)v^}^^i^^:^-^ymm (32 mi) ^myi^t^. m^^ 
15 <&i^ia^T 20 ^mmi^vrzo ncomm^m^m 1 -vn^LTzit^^ (i6.og) 
®5^h^fcHD77> (27ml) 8x:'^^^<r)mTvrzo u^m 

^mmmx 3Q j^miimvit.^. c:©M^^»cfcyD/wi.r^PT-f h (5.2 

ml) a:3'><kU5^'>A (l.24g) ©7^ h ^ t K O ^ > (5ml) i>?;^5';i'-f 
>^yj>^^> (7.6 ml) O^g'&^^e^^&fgTL.^. 7 8*01? 

{kT>^-'>A7K^^ (x2) , tJc (x3) . gafOi^{b:fh'J»:7A7K^fi^TJii;^<: 
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^a-^h^^y^ (^^1t> : it^X^;|/= 1 9 : 1-^9 : 1) iz^-oxm 

ML. T$&<omnm^mT^mm^^m (i4.6g. (is) - (-) -2, 1 

0-:^>y T—7s)V^Af)^ e> 2 ^Pg7?W 83.0 %) 
5 TLC : R f 0.55 (h;^X> : i^^X5";k= 1 9 : 1) ; 

NMR (CDQa) : <5 3.93 (IH, dd, J=7.1, 5.4Hz), 3.53 (IH, d, J=13.9HzX 3.45 
(IH, d, J=13.9Hz), 3.21 (IH, m), 2.55 (2H, m), 2.11 (2H, m), 1.99 (IH, t, J=2.6Hz), 
1.87 (4H, m), 1.57-1.23 (IIH, m), 1.19 (3H, s), 0.98 (3H, s), 0.87 (3H, t, J=6.7Hz) : 
I R (KBr) : v 3318, 2970, 2945, 2850, 1690, 1470, 1458. 1433, 1418, 1397, 
10 1323, 1280, 1270, 1238, 1220, 1165, 1134, 1110. 1061, 1040, 947 cm- ' ; 

i^TXy^u:^mmm: 96.8% mw^u^h^^y ^) . 

-JTTsy^v^mm^ : 99.4 % (.Wi^^ a^^h^^y^) . 

15 

mmms (a) 

2S- (2-yPbfx;W) :t^d^>Wt 



^mM7X'mitl^rcit^^ [400 mg. i^7y.^U^mmW:96A % (MW 

20 ^u-^V^^y^) ] <D~J:^Y-^i^:ii^> (4 mi) mk\z. -10'CT2- 

pt^;P-2-y5^> (0.33 ml) 1 30 ^jSK^fcTKl^TK (0.22 ml) <&inx.^o 

(1.4 ml) SriSTLfc. SfS?l^#i<&- 1 0 t:T- 10 ^rami^b/Sio SlSig^ 

#3^wl.5N#^ii^^g!:^^u^A7K^^^t (1.5 mi) $:in;i, ^asTwmb, 305)- 
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^v:fu\^jvjL-y^)VT2mmmvrc, ^Kommm^yK. (x2) , mfamit^ 
izj^-oxnnv. rnom^m^m't^w^mit^m (m mg, i^m 89.6%) 

TLC : R f 0.55 (h)VJL> : gtmx5^;|/= 19:1) ; 
NMR (CDCI3) : 6 2.62 (lH,m), 2.54 (lH,ddd,J=16.6, 6.8, 2.6HzX 2.43 (IH, 
10 ddd, J=16.6, 6.8, 2.6Hz), 2.03 (IH, t J=2.6Hz), 1.70 (2H, m), 1.30 (8H, m), 0.90 (3H, 
t, J=6.8Hz) ; 

I R (neat) : v 3312, 2930, 1717, 1559, 1541, 1509, 1458, 1289, 938 cm" ^ 
yt^nm.: 96.4 %c.c. ii^T.^U'^V^'^y^) o 

15 mmm% (b) 

2S- (2-yntf-;i/) -t^^ym 



^mmT^WtVltit-^m [400 mg. -JTX'tV:^!^^ : 96.8 % (^g^^ 
^U^h^^y^) ] ©^h^bKD7^> (16 ml) iTK (2.6 ml) 
20 ^^{C. OX^-VaO^oMmitTkmTK (0.86ml) ^MTLfc. 2 N 

Tmit^j^t^AA^mm (2.1 mi) ^rjgTLjt. Kf^m^^m^-i 013-^21^^1 
m (5.6 ml) ^m^. smmtmLtco Rfs^u^m^mmi^. 
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mbfcc z.(Dmmm^7K (x3) . ^^mti-h^j^ATi^mm^m^mi^LrcLo 

rc. «&tii«Ki?£7K (x2) . «a^^igfk:^KU»>A7lc^^^?^g^^5fe#b, ^!ll*fifl® 

5 (^^1)-> : mWt3L^)V= 9 : 1) {C<j;oTi|t^U, TiB^J^ttfflSr^t-S 
^S-fb^^l (169 mg> «R^88%) ?&#;feo 

TLC : R f 0.55 (h)VJL> : B^filX5^;i^= 19:1) ; 
N M R (CDQ 3 ) : (5 2.62 (IH, m), 2.54 (IH, ddd, J=16.6, 6.8, 2.6Hz), 2.43 (IH, 
ddd, J=16.6, 6.8, 2.6Hz), 2.03 (IH, t J=2.6Hz), 1.70 (2H, m), 1.30 (8H, m), 0.90 (3H, 
10 t, J=6.8Hz) : 

I R (neat) : v 3312, 2930, 1717, 1559, 1541, 1509, 1458, 1289. 938 cm" ^ , 
: 96.8 % e. e. (;^f7.i7 DT b i/^^^' ) . 

mmm9 (a) 

15 2R-':fU\^)l:t^^>m(Dmjt 



^mms (a) TSSiib^-fb^^^ (114 mg) ©g^SfX^;^ (2 ml) ^miZ 

n^-j^j^ti—^-^ (lomg) ^Mx.tc. Rf^m^mt:7i^m^m%T. ^mt 
i->4 : 1) \z^-oxmmiV. -ru<D^^^^mr^mmit^m (113 mg. 

1R^97%) ^%t:L. 
TLC : R f 0.34 ('\^1J-> : »B?X5^;i/=4 : 1) ; 
NMR (CDQa) : 5 2.46-2.27 (IH. m), 1.75-1.12 (14a m). 0.96-0.75 (6H. m) : 




COOH 
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I R (neat) : v 2959, 2932, 2860, 1708, 1466, 1419, 1380, 1290, 1255. 1217, 
1112, 944 cm" ^ 

mmms (b) 

5 2R-:/nE)V^^^>^<omm 



mmms (a) T^mj^i^rcit-^m [3.og, 99.3%e.e. mi^^w^h^^y 

^) ] (D>f^h=¥'>Ji^> (75ml) mm\Z5%n^-y>^AfJ—^> (600mg, 

50%^*) ^mxfLo ^mM^^^7i<^mnmm.r. 5m.s.-cimm. -^^iz, 
^MLx^mv. ^^^^mmLtco mm:^^^^> :mmji^}v=5 nz 

15 #-r«>^s{b'&«t» (2.7 g. iR^89%) ^mc, 

TLC : R f 0.34 (^^1f> : B^B6X5^;P=4 : 1) : 
3fe#M^:96.8%e.e. (m.W^ h ^ ) o 



20 *^w{c«tnti, Eisiia<i:LT3fe^«tt2R-yptf;i.:^-i7^>aia&sir> 
•rut>t>. viM^^nx\t^^:^m-c\t. 2 r - trji':^^^ ^ >mit 90.0 % 

c.e. (#M¥8-2 9 1 1 0 6^©:^|i) */S:tt96.0%e.e. (#^¥8-2 9 




CCXDH 
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5 6 4 8^(D:^j=fe) •vn^nx^^^<DizMVx, :^mm(o:^iki:\it. 95-99% 
y D ^'f K*^ s 5 ^^^iR^*« 20.1% (^^M^p 8-2956 

AWt^X. :^^^IR^ 42.5~72.1 %tli-5ii5Vifli#iR^;6^0JSViXig^T 2 
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1. N- (2S- (2-:/D^-;i/) - (IS) - (-) 
-2. 1 0-tl>yT'-7.}V^A. N- (2S- (2-yntr-Jl.) ^^-i^iS' 

5 y-r;!^) - (is) - (-) -2. 1 o-;^j>7 7-7.;Vi5'A. *fcttN- 

(2R- (2-yDtf;|.) :ttJ^i5'/-f;i/) - (IS) - (-) -2. 10- 

2. lf^(Digfflifwiait©N- (2S- (2-:;^o^-;p) :ti'^/'f;p) 
10 - (IS) - (-) -2, 1 o-:<7>:7 7-xjua'A. 

3. lt^©|g|BltC|H«((DN- (2S- (2-yot!-;i/) ^Ti' ^ ;i/) 

- (IS) - (-) -2, 1 o-;*7>:7 7-x;i/iS^A, 

15 4. ^^OlBHl iClBilWN- (2R- (2-yntf;|/) rti'^y-f;!/) 

- (IS) - (-) -2, 1 0-:^;>7r-x;i'^A„ 

5. N-:f5^:5'y-r;l'- (IS) - (-) -2, 1 0 -tJ>y t-X)V^ 
A a: 7 U )W\ ^-rh*&S;&$'&'5e:t ^Itm T ^^<^ IBH 2 tC IB^© N 

20 - (2S- (2-yD^-;|.) :t^^y^M - (IS) - (-) -2, 1 

6. N-:t^^y^)l- (IS) - (-) -2, 1 0-;ij>:7 7-x;i'iS' 
25 ©N- (2S- (2-:/Obf-;i/) :fi?^y-r;P) - (IS) - (-) -2. 

1 0 -;<7>7 7-x;Wi5'A«>S8ii:3&JS. 



23 



WO'99/58513 



PCT/JP99/02427 



7. mik<Dmm2\zmm(D'N- (2s- (2-'/u^-)i) ^t^^y-ov) 

- (IS) - (-) -2, 1 o-fj>y7'-x)v^A^m7t'r?>:it^^m 

if S^^©igffl4lBiJ0)N- (2R- (2-yntr;i/) - 

(IS) - (-) -2. 1 o-:^>7 7-x>l^^s^A©|g3i:^r^£. 

5 

8. f»^<DfgH3»cEa©N- (2S- (2-:fPtf-;w ^f^^^s^y-f ;p) 

- (IS) - (-) -2. 10-:fJ>y7-7.}l^^A^m7t'r^^tt:^m 

t-r^mM<Dmm4\zmwi.<DN- (2r- (2-yotf;i/) :r^;$'/-r;i') 

- (IS) - (-) -2. 1 o-*>7T-x;Pi$^A©|gji;^i*. 

10 

9. ^^©IBH2fclBife©N- (2S- (2-Zfu^-)V) ^t^^y-iJl) 

- (IS) - (-) -2, 1 0 -;<7>7 7-x;i/^A^Jn7K:$J-^-r-5Ci:^£ 

#^<i:-rs^^i4;a:2s- (2-yp^-;u) ^ >jsk(omm.:^m, 

15 10. IS^©|gH9{ClB«©:^feT^f>n;t^^^4;5:2S- (2-yp 

11. ^^Oi5H3{c:IB«©N- (2S- (2-7'Dhf-;i/) it^^ J-i 
20 ;P) - (1 s) - (-) -2. lO-ijyyr-xju^A^iayia^m'r^z. 

12. W^®ISffll l(3iam©:i&^t3j;f9^G>ti;t3t^Stt7a:2 S- (2 

- T'P hf-;u) ^ ym^Mjtr^ z. t. ^ws^t.t^^'^'^mL 2 r - y 
25 n\^)v:i-^^>m<Dmm:^mo 
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13. m^(Dmm4\zBm(DN- (2r- {2--/u\di)V) -t^^^j-ov) 

- (IS).- (-) -2. lO-tl>y7-7.)V^J^^tiaii(.^'r^Z.iit: 
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